IT4853

E Tim ki€m va trinh dién thong tin
Bai 3. XU ly tU truy van

[IR.C3. Dictionaries and tolerant retrieval

B6 mén Hé théng théng tin
Vién CNTT & TT



* NOi dung chinh

= 1. BO tU vung




D{I liéu tu vung

SO lucgng van ban Con tro téi danh

sach theé dinh vi

a 3212 ——->
b 35 —-->
C 128 ——->
tn 620 ——->
char[20] int Postings *
20 bytes 4/8 bytes 4/8 bytes

TG6i uu hoa b tur vung:
Giam kich thudc (nén);
Tang toc do tim tu (cau truc dir liéu trong bd nha).



TOi uu hoa toc do tim tu

Cay nhi phan tim ki€m

Bang bam

keys Ham bam values
00 |value
I 01 | value
appe 02 |value
stick 03 | value
zygote 13 | value
14 | value
15 | value
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& Cay nhi phan tim ki€ém vs bang bam

= Trong cay nhi phan tim ki€m tur khoa dudc sap x€p theo
thir tu, vi vay cho phép thuc hién nhiéu dang truy van
han so véi bang bam, vd, truy van mau tu;

= Trong bang bam tur khda khong dugc sap x€p theo thdr

tu, tuy nhién toc do tim tU nhanh hon so vdi cay nhi
phan tim kiém.



i NOi dung chinh

= 2. Kiéu truy van
* Truy van Boolean



& Truy van Boolean

= M0 ta su xuat hién cua tur trong van ban
= Cac lién két cg ban:

= OR

= AND

= AND NOT (hoac BUT)



i NOi dung chinh

= 2. Kiéu truy van

= Truy vdn mau tur



* Truy VaAn mau tur

= JIR Slides




i Mau tir: *

= g%: Tat ca tur bat dau vdi a
= ¥g:Tat ca tu két thuc vai a
= g*p: Tat ca tu bat dau vdi a, két thic vdi b

Can thiét 1ap chi muc chuyén biét d€ x{r ly mau tur
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Truy van mau tir: *

= mon*: Tim tai li€u chira tur bat ky bat dau bang mon
= B-tree: lay toan bd tur thda man: mon <t < moo
= *mon: tim tai liéu chira tir bat ky két thic bang mon

= XU dung thém mot cay chira tu theo trinh tu ngugc
(backwards)

= |dy tat ca tu trong khoang: nom < t < non
= Giai thuat tim kiém:
= Tim tap tU khoa khép véi mau tr, sau do ...;
= .. Tra vé van ban ch(ra bat ky tir ndo trong tap tU khdp mau.
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XU Iy mau a*b

= Vidu: m*nchen
= CO thé tim m* va *nchen sau dé 13y giao cla hai tap haop;
= Tuy nhién khoi lugng tinh toan I&n.
= Giai phap: chi muc tu xoay
= Y tudng: Xoay mau tir sao cho diu * xuat hién & cudi.
= Luu két qua xoay tu trong tUr dién

Permuterm index: Chi muc tu xoay
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i Tu xoay

= Cac tu xoay cho tu HELLO la: hello$, ello$h, llo$he,
lo$hel, o$hell, va $hello, trong do $ la ky tu’ dac biét
khong xuat hién trong bat ky tu' nao.
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Chi muc tu xoay

= |uu tat ca tu xoay cho tu’ chi muc bat ky;
= XU ly mau tur:

= X, tim X$

= X*, tim $X*

= XX tim X$*

= KXCK tim X*

= XXY, tim Y$X*

Vi du: cho tu hel*o, tim o$hel*
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i Chi muc tu xoay (2)

= S{r dung B-Tree dé€ luu két qua xoay tr;

= Lién két tu xoay vai tu goc.
hello$

ellosh

lloShe

loShel

hello

15



i Chi muc tu’ xoay (3)

= Chi muc tu xoay hay la cay tu xoay?
= Thudt ngl chi muc tir xoay dugc s dung phd bién hon;
= Cay tU xoay cd thé sat nghia han (bai tap 3.2, 3.3).

«\/an dé: Chi muc tu xoay cé kich thudc I6n han nhiéu lan
so V@i chi muc thong thuong.
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& Chi muc k-gram

= Luu toan bd k-grams theo ky tu (chudi k ky tu’ lién tiép)
xuat hién trong tu
= 2-grams dudc goi la bigrams.
= Vi du, cdc bigram ddi v8i chuoi April is the cruelest
month la: $a ap prri il I$ $i is s$ $t th he e$ $c cr ru ue
el le es st t$ $m mo on nt th h$

= $ la ky tu dac biét, co vai tro tuong tu’ nhu’ trong chi muc tu
xoay.
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Chi muc k-gram (2)

= SU’ dung chi muc ngugc trén bigrams toi tur
= Chung ta co hai I6p chi muc ngugc
= Chi muc k-gram dé tim tur theo truy van chira k-grams
= Chi muc ngudc tir-van ban dé tim van ban theo tur truy van
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X(r Iy mau tir bang chi muc bigram

= Truy van mon* sé dugc xu ly nhu: $m AND mo AND on
= Muc dich la tim tat ca tir bat dau véi mon . . .
= . ..cO thé cd nhiéu 16i “false positives” v.d., MOON.
= PE cd két qua chinh xac can loc cac tur tim dugc bang
cach so sanh v&i mau tur.
= Chi stf dung cac tir khdp mau dé tiép tuc tim van ban.
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& Chi muc k-grams vs. chi muc xoay tu

= Chi muc k-gram chiém it b0 nhd han so vaGi chi muc tur
Xoay;

= X{r ly mau tir trén chi muc ti xoay nhanh hon va khéng
can loc tu' tim dugc.
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&Truy van mau tir trong Google

= Google chi ho trg truy vdn mau tr 8 mdrc dd han ché.
= Vidu, Google xtr ly khong tot truy van [gen* universit*]

= Tinh hudong: Tim the University of Geneva, nhung khong bié€t cach
viét chinh xac cac tu university va Geneva.

= Theo thong tin chinh thuc tu’ Google, 2010-04-29: “Dau *
chi cé thé thay thé cho mot tir hoan chinh, khéng phai
mot phan cua tu.”

= Nhung diéu nay khong hoan toan dung. Vi du, [pythag*] va
[m*nchen]

Ther gidi thich vi sao Google han ché truy vAn mau tur?
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Truy van mau tU trong Google

Van dé 1: Co thé phai thuc hién nhirng truy van Boolean dai.
= K&t hdp két qua so khdp mau béng lién két OR;
= Pa4i vbi [gen* universit*] sé tim geneva university OR geneva université
OR geneve university OR geneve université OR general universities OR . .

= Khdi lugng tinh toan rat I6n
Van dé 2: Ngudi dung ua chudng cach viét tat
= N&u mau [pyth* theo*] Ia hgp 1& cho [pythagoras’ theorem] ngudi diing
sé sU’ dung thuong xuyén.
= Chi phi thuc hién truy van co thé tdng dang ké.
Nhirng van de lién quan tdi viét nhirng truy van phuic tap da dugc
giai quyét mot phan qua ggi y truy van.
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i NOi dung chinh

= 2. Kiéu truy van

= Truy van trich doan
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i Truy van trich doan

= Thudng dugc sir dung trong truong hgp can tim van ban
khi da biét mot phan noi dung cua van ban

= Truy van trich doan thuong dudc dat trong dau nhay kép:
= “Cong nghé thong tin”
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Truy van vGi giGi han khoang cach

= Gidi han vé khoang cach giira cac tu trong van ban

= Vidu: viéc lam /4 linh vuc

= Tim tat ca van ban chla viéc lam va linh vuc trong gidi han

khoang cach 4 tu.
= Position(linh vuc) — position(viéc lam) <= 4
= CO thé coi gidi han khoang cach Ia trudng hdp khai quat
cua truy van trich doan
= Khoang cach gitra cac tir truy van bang 1.

25



Truy van vdi gidi han khoang cach (2)

= SUr dung chi muc ngugc co vi tri:
= TU: ma_van_ban: <danh_sach_vi_tri>; ma_van_ban:
<danh_sach_vi_tri>; ...

Vi du chi muc co vi tri:
tim_ki€m, 5: 1: <1>: 2: <6>; 3: <2, 15>; 4: <1>, 8:<2>.
dir_liéu, 5: 1: <3>; 3: <5, 16>; 4: <6>; 7: <14>, 8:<5>.
thong_tin, 5: 1: <2>; 2: <12, 16, 21>; 3: <18>; 5: <21, 25>, 8:<3>

Truy van: tim_kiém /2 dir_liéu
Két qua: {1, 3}
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i NOi dung chinh

= 3. Khoang cach soan thao
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& Khoang cach soan thao

= Khoang cach soan thao gitta chuoi ky tu s, va s, 1a s6
thao tac soan thdo cd ban dé bién s, thanh s..
= Ung dung:
= Ggiy tu truy van;
= S(ra I6i cii phap.
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& Khoang cach soan thao (2)

= Cac thao tac cd ban trong khoang cach soan thao
Levenshtein la: chen (insert), xoa (delete), va thay thé
(replace)

= Khoang cdch Damerau-Levenshtein: b6 xung thao tac
hoan vi (transposition).
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Giai thuat quy hoach dong tinh
khoang cach Levenshtein

LEVENSHTEINDISTANCE(S1, S2)

1

O~ O =~ WM

9
10

for i — 0 to |sq]
do m|i,0] =i
for j — 0 to |s,
do def =J
for/i —1to |s;
do for j — 1 to |so|
do if s1[i] = s2)]
then mli.j] = min{m|i-1,j|+1, m|i, j-1]+1, m[i-1, j-1]}
else mli,j] = min{m|i-1,]+1, m[i, j-1]+1, m[i-1, j-1]+1}
return ml|sy|, |ss|]

Operations: insert (cost 1), delete (cost 1), replace (cost 1), copy
(cost 0)
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* Vi du tinh khoang cach Levenshtein

3
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3
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3

3

2
3

2

2
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2
3

3
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sl[i] == s2[j] ?

m[i—1, j—1]: copy m[i—1,j]+1 delete(s,[i])
mli—-1,j—1]+1 replace

m[i, j— 1]+ 1 insert (s,[i]) min

* Cac gia tri trong ma tran Levenshtein
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!_h Bai tap 3.1

= Tinh ma tran khoang cach Levenshtein cho OSLO
—-> SNOW;

= Xac dinh cac thao tac soan thao.
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operation
delete

cost
1

0
1
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1
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& Bai tap 3.2

Vé chi muc tu xoay cho bo tu’ vung gom 3 tu:
exercise, lesson, student.
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& Bai tap 3.3

Trong chi muc tir xoay, moi tir xoay chi dé&n danh
sach tu goc cua tu do. Co bao nhiéu tu goc trong
danh sach the dinh vi cua moi tu xoay?
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& Bai tap 3.4

Cho truy van fi*mo*er. C thé sir dung truy van
Boolean nao trén bigram cho truy van nay? Hay thu
lay vi du mot tu’ thoa man mau er$fi* nhung khong
thoa man truy van bigram nay ?
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i Bai tap 3.5

Hay thdr 18y vi du mot cu khdng thda man mau
mon*h nhung dugc tra vé néu chi st dung biéu
thi'c AND trén bigram?
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!_L Bai tap 3.6

Tinh khoang cach soan thao giira hai tur COLD va
SLOW va cac thao tac soan thao dé bién COLD
thanh SLOW.
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